Effect of a vitrification protocol on the lactate dehydrogenase and glucose-6-phosphate dehydrogenase activities and the hatching rates of Zebrafish (Danio rerio) and Turbot (Scophthalmus maximus) embryos.
Vitrification, is the most promising option for the cryopreservation of fish embryos but requires high concentrations of potentially toxic cryoprotectants. In this study, embryos from Turbot and Zebrafish, each in two developmental stages, were submitted to a four stepwise cryoprotectant incorporation protocol. After incubation in the vitrificant solution (5M dimethyl sulfoxide, 2M methanol, 1M ethylen-glycol and 10% sucrose) embryos were loaded in straws and plunged into liquid nitrogen. The activity of two cytoplasmic enzymes, LDH and G6PDH, and the hatching rates were analyzed in control embryos, those subjected to the cryoprotectant solutions and in frozen/thawed embryos. Results showed that the cryoprotectants incorporation protocol did not have important effects on the analyzed enzymatic activities, which remained at similar levels to that in control embryos but significantly reduced the hatching rates. Turbot was less sensitive than Zebrafish to the toxic effect of the cryoprotectants, achieving hatching rates of 74.8% in comparison with fresh control embryos at G stage, whereas in Zebrafish only 17.7% of hatching was reported with five somites-treated embryos. In Turbot, G stage was more resistant to the cryoprotectants and thus more convenient for further vitrification studies. After vitrification no survival was recorded and enzymatic activities dropped significantly, particularly in Zebrafish, indicating cell damage and loss of cytoplasmic enzymes. Nevertheless, total cell lysis was not produced, and once again Turbot was more resistant to the effect of vitrification, particularly at the later stage. In that stage, Turbot embryos showed around 50% of G6PDH activity after vitrification, in comparison with the control, indicating the preservation of some cellular activity after freezing-thawing, despite the loss of developmental ability.